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Chemical formulas of tourmalipe, sxinite, and dumor- 
tierite. V. 1. Lebedey. . Compt. rend. arad. 305. U.RS.S. 
47, 635-9(in English); D y Akad. Nawk S.5.S.R. 
47. 661-5(1945).—The formula of tourmaline is 14;8;- 
ALSi,Oie.2.2-3.6 RO. RO may be predominantly MgO 
and FeO (schort-dravite series) or AlLOs (elbaite series); 
other oxides never rise above 1 RO. The kaolin mol. is 
considered the basic mol. of tourmaline: axinite [21)H,- 
Al SiOi9.2CaeSiOy.2(Fe, Bn BO. and dumorticrite 
111) B,A1,S1,0;1-2ALSHOs.4An0; differ only in the compn. 
of the RO group. In late- and post-magmatic processes 
in ucid magsoas, the variety of tourmaline formed depends 
on the abundance or lack of MgO and FeO. If Ca is 
present, axinite forms; if Al is abundant and SiO, low, 
dumortierite forms. Marforie Hooker 
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_ Problem of the kaolin nucleus, Vf. Lxaroxy. Comps. 
vend. wad. sei. U RSS, St, 87-40) (1098) abstracted in 
Chem. Zentr., 118 [1/2] 0H (1947).-- A critical survey of 
the literuture leads to the conclusion that the endothermal 
Properties of kaolin are not due to its nucleus, but must be 
ascribed to the kaolin itself, The Properties are not expe- 
cially characteristic of the combination of ALO; with SiO, 
(of the type Al;Si:O;), but of the ALO, in octahedral pack- 
ing, and they appear in case of a transition of AlO, intoa 
tetrahedral packing. : MHA. 
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[State oF caress” chemteatly combined 4a_sileates, and 
mineraicgiza! erctlems. V. I. Lebedev.  Vestack 

rad. Unis. 3, No. 3, 17-S0@ REPEC Eon po- 
tentials end electron effinities of the elements oceurzing in 
common rock-forming silicates cre discussed, especiatly the 
tole of oxygen which is cummenty assumed to be in the bi- 
valent, doubly charged anior state O-~, and the tonizetiag 
fiotentiats of St. It ts concluded that the rae of &—O beads 
a silicates can be fully u erstood anly if O {9 assumed 
to exist as a univalent, singly charged anion, and that S! 
reacts as the bivalent, doubly charged extion. These 
Sesuinptions explain ths partially lonte, nastlslly covatent 
character of bonding tn eitlcates which was first made evident 
by Brfil, Hermann, and Peters (C.4, 34, 13') in the accurate 
» ob the electroa-density distritation fo he quarts 

of Si:0 (oe the corresponding ratio 

luminosilicates) varies for igneous rock 


The miost striking deviations ta 
h are detd. by the correlation of 
lence electrons in the constituting 
ke formation of metamorphic and 


energy to be 184 
overcomes many 
of lonte adit which cannot 
Eicacterlt 
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LEPENeY, ov. oT. 


Lebedev, V. I. "On the problem of the rethods of developing Soviet mineralozy e146 

the problem of the power engineering of silicstes", (In connection with the article oy 
Y. S, Sobolev entitled "The significance of the coordination number of aluminum in 
silicates", in Mineral. stornik, (L'vovsk, geol, o-va), No. 1, 1947), Yestnik Leningr, 
unta, 1948, No. 11, p, 46-68, Bibliog: 36 items. 


SO: U-4630, 16 Sept. 53, (Letopis 'Zhurnal 'nykh 3tatey, No. 23, 1949). 
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. The cal volume rule and the cacy of Pa goaical__ . 
—ppadlg. 1. lev. Doklady Akad. Nauk 8.3.5.2 


“ No off eotey The Classical vol. cule in the mincrli, 


forming minerals only the Fe Mg silicates obey the vol. : aragonite to calcite, the en ndition: 
rule exactly, while the aluminosilicates (feldspars nephelite,. i alone boete on aitions in reat 
leucite), and quartz show anomalies; their mol. vol. i¢ nailing effects of covalent bonding. While ionic bonding is 
larger than that of the sunvof the ingredient oxides. 


‘te ist i ov ding requires very 
’ ittle energy a ion, © geo i inci 
‘ (Struktura tonnykh Aristallov, 1947 (CA. 42, 4831 rin- tendency eiecde i pae! ed structures cone 
elple of densest packings in crystal structures was formulated general principle of ....n. energy absorption is easential in 
‘ | aga getteral tendency of cryatg, material, Buta discussion the conditions af reactions with vol. chunges. The vol. 
of the stnictural details in the mineral pairs kyanite-sili- rule is, therefore, restricted by a more general law which is 
Z, mianite and aragonite-calcite shows that the densest strtic-_ called “principle of energy suitability’ and comprises both 
’ tures (in the geometrical meaning) do not correspond to the Hfactors mentioned. W. Eiltel 
ore lower tol. vol, The tendency to farm densest packings is . 


only a part of a more generalized principle derived from the 
discussion of the energy changes itt forining fonle and covy 


and the 50% participation S4/ 
contrasting energy contitions, e.g. in the thersmoelicin. 7- 76- v¥ 
consts. of heat of formation. 
open structures, frameworks, ete. 
{ tuodifications, the feldspars sind feldspathoids, ete., and for 


oT 
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oe, LEBEDEV, Vel. 

re Some remarks on L,A. Kosoi's article "Simple methods for determining 
the composition of garnets." Uch.zap. IGU no.93:109-112 '48, 

(MIRA 10:10) 
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iment of peters shite Toy stress aver os described) es a tee fhe 
coorspbotrteed wath the change of magnetite a pysuncnite te 
otes of Tuortnasi O® suchas These ase matecesting be 

cate off Cert assent. with a browa-black phtagapete 

The interspened titanomaguetite ix characterized by the 
intimate regulate intergrow tis ef altenite ett oe tabedson 
faces, ait by: spaned ntelasiarts Lhe perovsbite bs some 

what younger than the Ta magnetite. Phe prsmacy 
pytovernite bs intensely chaaged toa maat. of light -xreer 
acbnolite, pltagapite, aud ealeite. Phe plilogegute ts 
charseterized by art anettstlous absorptiow simikee to that 


of manginophyiite, but ne Mu was found it The 
dnebe Cense capes ew astete HTT Hee teal Halt shows that @he ane 
te Hite ds afters connpletels Horenety efoewb an toe ore agate gc ste eel 
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ho ALO, and Feat) are low, bat high a the amphibole 

- : 3 C7 Ta amd ENE Phe chet rcactionse of the ample 

Amphibolization of pyroxene v. 1 Lebalsy loreal bolization are. Cb) adkin. of My to change diopside to 
dbud. Nawk SNS kK. 78, Wu 61020). --In the Nicks nek , treinalite mot., with a removal af CaQ: (2), Na. K, Ti, 
ve a (N. Letdenekenkr aig bd rica catia a veins and Partials wel AV ind Kelr ate sAnurealvert tate the 
with biotite gncitses are ( Ne! rhs amphibole, combined with a removi 7 e ratio 
bg frequent which Preach ae pager ies peg ueragin of Mg:St 2 ed eel, oe ab wt sony Pl 
of a grassgreen pyroxene ash i pyroxene is 3.327, of the amphibole 3.231; the c . effec. 
pyrurene . stroaly changed to amphinele. one Pelee tive = oes ruin le aruphibehaation. arbi is 
calcite, and chlorite in io of 2to0 18%. The of the amphibole was detty: rons: 
churacter of the reactions which took plaice in ee amphi | plagioclase of the original pegmatite, and the TiOy frou 
lization, Esperially the exterior parts of t ‘how polkl- ilmenite which is abundant in the original base rocks, gnd 
crystals are amphibolized, while the ener pate ‘ ite Cale here often obecrved chinged to ttanite by the metsasomatn 
ltic intergrowths with oh an pena ea Gis hydrothersnal sole Dilesse uvigration of alkalies, Ve 
cite te the normal material enibedding th aly Ti, ete., in the hydrotheomal phases is moat characteristic 
tals, which have a mas. length of about 4 ont. emt. analy for the migmatittaation of the basic rocks, too, The reac- 


ses and optical data are given which show that the pyroxene tious indicated by the umphibolization of the original 
is 7ISod te, 20S hedenbergite, 976 Fe-Mu pyroxene of pyroxenes are therefore much more intense than is usually 


i . content. . A . 
more complex mol. compa., with 0.75% NasO cx t understood in a so-called quartz-metasomatosis which i+ 
The strongly pleochroic, deep-green ae hibole fs characterized by a crystr. of hydrothermal quarts, and a 
made up from 9.4% tremolite-actin te, ble fe i Tio removal of CaQ from the anorthite constituents of the 
alkali-Fe amphibole, Particularly Meum aed ri sess plagioclase, or from garnet, which is frequently observed, 
content (15°), while the pyroxenc bs very low In Oh, under the action of CO--contg: hydrothermal sons 

. W -&stel 
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Formation processes of drusites, pyroxene-garnet amphibolites, and 


amphibolites. Trudy Len.ob-va est. 68 no.2:236-282 '51.(MLBA 9: 3) 
(Bocks) 
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LESH RN SS 


FEtGy Boe paty 


: ¥, Some comments on the work of A. S. Uklonskil on * 
t 6 ee 


Geochemical classification of minerals of the earth's 
-erust.”_Y, ical classifi Zapiski 


Vsesoyus. Alineralog. 
Obshchestar7Os 72461050)" Chem, Zentr. 1981, I, 2710.— 

L. criticizes the attempt of Uklonskif (cf. C.A. 48, 1205g) to 
supplement L.’s easlier classification of the minerals on the. 

_ hasis of their principal chem. clements by @ geochem., classi- 
fication which depends upon the distribution of the ele- 

/ ments according to Vernadskil (cf. C.A. 21, 3330), The, 
‘+ principal defect of U.’s classification is the disregarding of 


" advances in crystal chemistry. M. G. Moore 
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Chemical Abst. 
Vol. 48 Noe 4 


Feb. 25, 1954 
Mineralogical and Geological Chemistry 
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me Sit tin es 3 . 
ZF Borrect and incorrect tise of the peystablUicn ogg y con: 


cepts in Cebit Kotte Vertirt Lenranend, 
Univ. 7, No. 10, der. Baol., Geaseaf., & Genk, WUT AVY 52); 
cf. Tustszese CA. 44, 2587b.~- bot tee ce deer ane potas Hb 
esis of minerals in complies ge se bern. oy tem, Lercerad en 
chem. 3, 331(1937)) established a boy thet Chee pheneure 
ena are governed by a principle of continnonsly deescasing bat- 
tice energies of the eryst. phases pptd. during differentiation. 
Especially for silicates and sulfides, Tauson had critically 
discussed this law, and he came to the opposite conclusion 
that the tendency to continuously Increased Jattice energics 
should rule the differentiation process. L. attempts ta ree 
oncile these contradictory statements, and goes back to 
the definition of chem. compds. with ionic, at., and mol. 
binding forces (in Haber-Born cycle processes). T.’s 
formulation (C.a. 44, 38476) of the succession fiw is 
erroncous since the assumption of purely ionic structures in 
silicates is obviously over-simplified. Kapustinskii’s for- 
mula (C.A. 27, 5227) for the calen. of the lattice energy 
cannot simply be used, since L. has demonstrated that iu 
silicates only 50% of the bonds may be ionic, 60% nonionic. 
He gives the example of the calen. of the lattice energics for 
NaCl, diamond and CO; (cryst.), first under the assuimnp- 
tion of purely ionic bonds, and then introducing the formulas 


for at. and van der Waals’ bonds. Enormous contradic: - 


tions must result for the flaw of succession in these cases, if 
only T.’s formulations would be used. Particularly impor- 
tant is the problem of how the Bowen reaction principle (c.g. 
for the incongruent reaction of clinoenstatite in melting to 
form forsterite and silica) affects the succession law, us a 
function of lattice energies. L. uses the heats of formation 
of Mg and Ca silicates from the oxides (Torgeson and Sahama, 
C.A. 42, 0036/) per g. atom, and demonstrates that the lattice 
stability of forsterite {s higher than that of clinoenstatite, but 
ra wow 
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differentiation reactions. If K.’s formula is correctly used, 
it also brings out important aspects on the scly. of reciprocal 
salt pairs, The calen. has given full evidence of the sta- 
bility of the paragenesis of MgCO, with CaF, of Mgl; with 
CaSO,, while MgF;, is unstable with CaCO, and CaF; un- 
stable with MgSO,.. Stable salt pairs are those for which the 
sum of the heats of formation is larger than for the correlated 
pair of possible combination. Another important result is 
Shukarev’s calen, of the stability of the Fe oxides; a similar 
method was used by L. (C.A. 46, 10055s) for the thermo- 
dynamic discussion of the stability of microcline and leucite, 
the incongruent fusion of grossularite, and other silicate 
problems. W. Eitel - 
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f LEBEDEV, VI. 
Mm Silicates 


Several exampl:s of energy alalysis of procezses in the formation of silicates according 
to the method.of Prof. S.A. Shchukarev. “ap. Vses. min. ob. $1 no.2. '52 


Monthly List of Russian Accessions, Library of Congress, September 1952, ‘inclassified. 
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i brutit iclase-water endez. a. 4 
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Nast epee 4 
trad iction between the exptl. results of Bowen and iTuttle 
(Sbornik, Voprosy Fiz.-Khim. uv Mineral. Petrog., 1951) on / 


3 Chen b - ‘ the equil. of the reaction Mg(OH) = MgO'+ 1} in: 
Ho eo : Bte : the range from 422 to 1055 Rett and the eaten. aici 
ol. 4 3 -No. 9 consts.. from Nernst's equation, given by Korzhinskif  - ' 
May 1¢, 1954. Viloiney’ (with — a pasa bn thermodynamic data, by. 4 
ed aoe ; olaev (with Alfp, = 22,260 cals./mol.). ‘The temp, 
Gene val and Physical Chemistry of dehydration of brucite is increased ae doe ris atu, 


to 890° for 422 atm., whereas the same temp. is for ser-. 

pentine 700° at 1 atm., 600° at 422’atm. (B. aud T.). 
A fe ts i «ae, = : L. studied anew the dehydration temp. of brucite under a. . : 

34 ag Pai : N pressure of 85 atra. ina steel bob with inner heating 
device, and differential thermal equipment. The, results 

are in good agreement with the previous data of pMerg aud ' 
Pdssonskaya {C.A. 47, 36664); but differ from those of B. 
and T. and the caled. dissacn. curves, -intersecting the 

curve of K. In reality, the expts. of L. give only the curve * 

a for satd. H,O steam in contact with an inert gas, under a 
relatively low partial pressure, whereas B. and T.'s curve 
représents the equil. in contact with the decompd, brucite. : 
‘The strong increase of the dehydration temp. of brucite with ©: 
increasitig H,0° concn. ‘and pressure indicates the wide =~ 
range in the p-t-x relations of the system “MgO-H0, with 
the temps. observed by B. and T. as the maxima, in which» 

. ; . hydrothermal conditians ‘of! the brucite formation and «° = 

f . eo 8 decompn., may correspond to’thuse in nature. ‘The varin- ai 
tion field is particularly wide for pressures below 1000 aun.,- 

i.e. corresponding to the conditions a few km. deep in the . 

earth's crust, » Bite 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929020020-7" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929020020-7 


Mee el enti te 


c oa Fy 
= 


LEBEDEV, V.I. 
eeeps en eri S HGS ELC 
Some observations on geochemistry as a acience, Izv.a¥ SSSR, Ser.geol. 
N0.377-16 My-Je '53, (MLRa 6:6) 
(Geochemistry ) 
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"7 rcernine -H, A. Lencdye sad o. -. “chev love : 
of the Article "Sev of Lue sie of Processes os 
Yormation of Lil ‘o the Me f Frof S. Ae a 
werav", Cop. Urt mineralo , 62, No 3, fe 

Tekine exce:.tion to the criticism of his articte, the 
oléins tht he sid net reeemmend the wethod of 3. A. Snehukerev 2 
enelysis et the orocesaes governing the fora tion of silicetes at 1 


teruer:tures used in cermsic vrectice, out consicers tht thi 


t 
2 
gpliesbdle Yor cumiitions holding :rue i. nature, 
“ 
r 


a 
ot cGvinteces in comsrrigon tite the .etieu of thers 
ge weler ‘ledge 
study of Tree energy. (FenGeol, No ', 1755) 
z Sti Cfo. “SEL, 7 Det 55 
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e Generel and Physical Chemistry 
F 


1. The exothermic effects of 
iDoklady Akad. Nauk S.5. 
4, 5IS-4(1953).—The discussine of the ex thermic’ edtects 
starts from the fact that espetinily in Al silicates there ia ny 
purely Jonic, tut a highly homopatar (covalent) Landing 
mechanism. Also in kaolinite, the structural {SiO set- 
works are characterized by a §/, homopolar binding of Si-O, 
whereas in the (AlOc! groups, and for ALOH, the fante bond 


. type is assumed to prevail. The dehydration at 500 to 600? 


destroys the octahedral lavers and distorts the tetrahedral 
layers too. One half of the AlS* jous migrate under the 
action of electrostatic fields to the previons positions of fost 
OH™ groups, ie. into the empty positions in the tetrahedral 
layers. - The whole structure is then a highly disontered 
“amorphous” pseudomorph, At 884° to SOO, the atoms 
of the residual octahedral layers are re-gcouped ta form 
y-ALO,, and the electrostatic fields in the bonds with the 
tetrahedral lavers are disrupted. The mistable OI post- 
tions have a high electron aMinity (236 keal./g. atom), aud a 
homopolar Al-O bond is new-formed, accompanied by the 
homopolar Si-O bonds, with the ervsur. of mucted of silli- 
manite and mullite. This brings about the exothermic 
effect. The following: smaller exothermic effects are only 


phenomena, of recrystn.; YEO; disappears to form silli- 


manite or mullite. Similar considerations are given for the 
reaction of intimate mixes of Al;O; and SiO; in allophane, 
and synthetic gel mixes which form mullite by heating, and 


for the reaction in the solid state between CaCO; and SiO; to 
form 2CaO.SiO.. . W. Ejtel 


A He ie 


Vik ishedivs 3 
S.R. 89, 335-8( 1055); piltkatiech. 
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- ff: A prohable source at forces for tectonic m 
the carta's crudt, Vv. 1. Lebedev. oklady 

es : 5.5.5.2. 90, BL7-20C ISS oS Ha Te upper pasts 
R a "g crust, i.e. in sedimentary rocks, sad in mec ; 
i} Ss S s rocks ot jow renk (phyllites, schists} most of the Al is ac 
. commadated fn, 0-fuld codrdination t) with O in nincrals 
rank metamorphic 


like, teas, kavlinite, of kyanite, In high- 
rocks (granites, gnaisses) A\ fa mostly is 4-fold codrdina- 
tion } in feldspars, sillimanite, ctc. With L the av, yor. | 
taf an O ion is caled. to be 19.3 cu. A., with If 22 cu. Ay 
. imines with I heing denser than with If rocks wi 
i. igh 2 -ALin [are exposed to higher temps., &.8- py deeper burial, | 
Pay ec : ee minerals with At in i are formed (feldsparhizat ort). 
_accorapanying vol. expansion is responsible for wpll 
‘compressivnal folding, The primary encrey f 
tion I — Tis nusialy sua energy absorbed 
tion; forI— Ylitis radionative energy. Er, Lippmann 
ry ee el 
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| Card 


a Authors 


Title 


Periodical 


Abstract 


Mm institution 
i Submitted 


+ hugust 2h, 1953 


1b, 6 - 3/16 


- Lebedev, V. I, 


About the possibility of solar energy absorption by the crystalline 
matter of the earth 


Izv, AN SSSR, Ser, geol. h, 50 - 7h, July - August 195) 


The problem of energy sources (especially solar radiation), which bring 
life into the crust of the earth, including the atmosphere (its tropo- 
sphere), hydrosphere, biosphere and lithosphere, was analyzed theoreti- 
cally, The effect of endo- and exogeneous forces on the magmatism, deep 
metamorphism, formation of geosynclinal depressions and mountains, is 
The direct effect of solar energy on minerals and rocks of 
ces of biogenecus 
by crystalline 
36 USSR, 
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LESEDET, Lkskievy v.1 
ry ede 
Concerning N.A.Iandiia's and 0.P.Mchedlov-Petrosian's criticisn of 
the article "Some examples of energy analysis of processes in the 
formation of silicates according to Professor S.A. Shchukarev's 
method," Zap. Vees.min.ob-va 83 no.2:167=168 '54, (MERA 7:7) 
(Silicater) 
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LEBEDEV, Vole 


nna RRa hata aR Cis tan is z 


Some observations concernin the 
Len.un, n0.178:231~239 teh. work of P.V.Grushyitskii, Uch. zap. 
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USSR/ Cosmochemistry. Gecchemistry. Hydrochemistry D. 


Abs Jour : Referat Zhur - Khimiya, No 4, 1957, 11521 


Author : Lebedev V.T. 
Inst : Leningrad Stat« University 
Titles >; On the Origin of Carbonate-Anthophyllite-Actinolite Rocks of Cape 


Kartash in Northern Karelia 


Orig Pub + Uch. zap. LGU, 1955, No 188, 23-58 


Abstract : Presented ar: tha results of investigations of the rarely occuring, in the 
Whites Sea arsa, carbonate-anthophyllite-actinolite rocks » 4nd the specific 
features of their chemical composition are discussed. The rocks under stu- 
dy form streto-lenticular bodies within the belt of amphibolite and garnet- 
amphibolite gneisses and schists » Magmatized to a varying extent y underly- 
ing biotite and garnet-biotite gneisses magmatized much more extensively. 
In mineralogical composition predominant are carbonate-anthophyllite-acti- 
nolite rocks with a high content of €arboriate:‘andtarying. anthophyllite’ to 
actinolite ratio. Carbonate is represented by breunerite, ankerite and 
dolomite. Chrompicotite and rhombic pyroxene are encountered, Subsidia- 
ry minerals; phlogopite, chlorite sulfides (mostly pyrrhotine) etc. 
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Titles Contribution the Mineralogy cf Fyronsne Containing Pegmatite 
Veins of hechnaya "Varaka" [F: weeted Cl ape] 


Original 
Periodical: Uch. zap IGU, 1955, No 188, 73-90 


Abstract: Pegmatite veins of Porozhechnaya varaka in northern Karelia are 
charac#rized by the fact that they contain, in addition to quartz 
and feldspars considerable amounts of pyroxene (diopside), En- 
closing rocks; gabbronorites converted t@ pyroxenic amphibolites. 
Diopside developed mostly along casings at contacts with xeno- 
lites. its ge crystals are as a rile bolized in contrast 
with the’ small ones which being enciesei in granules of quartz and 
feldspars have retaine: original appearance. In the process 
of amphibolization the Gopeide has bean replaced by common 
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PHASE I BOOK EXPLOITATION 632 


' 


Lebedev, Vasiliy 11’ ich 
a 


“Osnovy energeticheskogo analiza geokhimicheskikh protsessov (Principles of Analyzing 
the Energy in Geochemical Processes) Leningrad, Izd-vo Jeningradskogo univ-ta, 
1957, 341 p. 2,500 copies printed. 


Sponsoring Agency: Leningrad Universitet. 
Ed.: Kelarev, L.A. Tech, Ed.: Vodolagina, S.D. 


PURPOSE: ‘The book is intended for specialists in geochemistry, mineralogy and pe- 
trography and for graduate students taking courses in geochemistry. 


E COVERAGE: ‘The book consists of two parts: Part I: "Physical and Chemical Principles 
; of Geochemistry" and Part Il: "yse of Principles of Geochemistry for Solving 
Some Geological end Mineralogical Problems.” Some recent achievements in chemis- 
try and physics are applied to the field of geochemistry. General problems in geo- 
chemistry are discussed, such as why some elements combine with oxygen and others 
with sulfur, the reason for the formation. of complex compounds, etc. Migration 
of elements and energy sources of these processes are also discussed, The author 
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Principles of Analyzing the Energy (Cont. ) 632 
thanks Academician N.V. Belov, Professor S.M. Kurbatov, Professor I.I. Shafranov- 
skiy, Professor L.V. Komlev, Professor V.V. Shcherbina, and Docent S.M. Ariya for 
editing his book. V.N. Danilkina and-A.V. Kryuko aided him in preparing the manu- 
seript. There are 247 references of which 246 are Soviet, 2 English, 11 German, 
- 1 Italian, and 1 Polish. 
TABLE OF CONTENTS: 
Foreword : 3 
Introduction 7 
SECTION I. PHYSICAL AND CHEMICAL FUNDAMENTALS OF GEOCHEMISTRY 


Ch. I. Basic Laws of Atomic Structure and the Occurrence of Chemical Elements in 


the Earth's Crust 23 
General remarks 23 
Structure of the atom ok 
Structure of the nucleus 25 
Basic rules regarding the occurrence of chemical elements in the earth's 
crust 31 
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fas ‘Principles of Analyzing the Energy (Cont. ) 632 
a) General laws regarding the occurrence of elements 31 
bv) Occurrence of elements with atomic numbers 4,43,61,85,87, and some 

other elements 3 

c) Special features of the isotope composition of elements in the eartn's 
crust and the significance of studying the occurrence of isotopes Lt) 
Ch. II. Structure of Electron Shells in Atoms and Theory of the Chemical Bond 50 
Introductory remarks 50 
Structure of electron shells in atoms 52 
a) Basic principles of N. Bohr's theory 52 
b) Distribution of electrons in the shells of various atoms 60 
Theory of the chemical bond 64 


a) Hypotheses of Kossel and lewis regarding chemical combination of atoms 64 
b) Quantum-mechanical theories concerning the state of electrons in atoms 68 


c) Nature of chemical forces, formation of chemical bond between atoms TT 
Atomic bond TT 
Ionic bond 81 
d) Chemical bond in complex compounds 85 
Donor-acceptor bond 93 
Atomic-metallic bond 95 
e) General conclusions concerning the formation of various types of bonds 
between atoms OT 
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Principles of Analyzing the Energy (Cont.) 6352 


Ch. III. Fundamental Assumptions on the State of Matter of the Earth's Crust 107 
Fundamental principles of modern crystal chemistry 107 
=} Origin and development of fundamental concepts of crystal chemistry 107 


b) Examples of non-compliance of the structure of crystalline compounds 
with the ratio of ionic radii 114 
c) Polarization hypotheses 116 
d) First law of crystal chemistry and its inadequacy 121 
Basic rules of combination of atoms in solid, liquid, and gaseous states 126 
' State of matter in solution 131 
Energy of hydration 142 
Maximum packing law and its utilization in geochemistry 150 

Gb. IV. Methods of Calculating Energy Effects in the Formation of Crystalline 

Compounds 156 
Concepts of the crystalline lattice energy and methods of determining it 157 
Utilizing concepts of the heats of formation of compounds 168 
S.A. Shchukarev's method of utilizing heats of formation 169 

Ch, V. Basic Thermodynamic and Thermochemical Laws in Geochemicel Processes , 
Particularly in the Crystallization Processes 176 
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Principles of Analyzing the Energy (Cont.) 632 


Introductory remarks 176 
First and second laws of thermodynamics 177 
Principle of free energy and the thermodynamic potentials 179 
Qualitative expressions of thermodynamic laws -- the Le Chatelier principle, 

the phase rule 182 
Concept of energy levels and the Hess-Fersman paragenetic law 191 
General description of directed energy in geochemical processes and the laws 

of successive crystallization 195 


SECTION II. APPLICATION OF GEOCHEMISTRY PRINCIPLES 
TO THE SOLUTION OF SOME GEOLOGICAL~MINERALOGICAL 


PROBLEMS 
Ch, VI. Factors Causing Some Elements to Form Compounds With Oxygen and Others 
With Sulfur. Natural State. 205 
Status,of the problem 205 
Proposed solution 207 
a) Properties of elements combining with oxygen or sulfur, and those 
remaining in natural state 208 
b) Properties of oxygen, sulfur, and tellurium 211 
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ec) Rules depending on differences in chemical bond properties and on pack- 
ing of the atoms 
Conclusions and study of actual associations of elements 


Some Rules of Formation of Complex Compounds (Silicates, Carbonates, 
Sulfides, and Some Other Compounds) 

of formation of oxygen compounds 

Significance of oxygen and of its properties 

Properties of silicon and other elements 

Regulerities in the composition and structure of silicates and some 


other oxygen compounds 
Regulerities of formation of sulfur compounds 


Ch. VIII. Basic Principles of Isomorphism (Phenomena Leading to Complex 
Structure of Natural Compounds) 
General remarks 
Tsomorphism 
Tsovalent isomorphism 
Heterovalent isomorphism 
Polar isomorphism 
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4 Compensatory isomorphism 255 
Tsomorphism as the result of similarity of energy values for the lattices 
of compounds 255 
Tsomorphism of compounds with an atomic bond 258 
Dependence of isomorphism on the nature of bonds 260 
Use of "geochemical stars" (of A.Ye. Fersman) and diagrams of effective 
ionic radii in solving problems of isomorphism 264 
Ch. IX. Problem of Migravion of Elements in the Earth's Crust 267 
General remarks 267 
ba Occurrence of elements in various parts of the earth's crust 271 
Factors determining migration phenomena 273 
Regularities in crystallization processes 283 
a) Survey of the existing theories 283 
b) Bowen reaction series and its energy basis 288 
c) Analysis of the successive crystallization of silicates by S.A. 
Shchukarev's method 2ge 
Behavior of rare and sparsely distributed elements during crystallization 299 
Recrystallization processes 302 
Some regularities of migration of alkali metals and alkaline earths in 
hypergenic processes 306 
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a) Conditions characterizing hypergenic processes 306 
b) Characteristics of the composition and structure of compounds formed 

under hypergenetic conditions 307 
¢) Regularities in the phenomena of absorption and ion exchange by col- 

loids, and the hydration energy 309 


da) Regularities of migration and differentiation in alkali metals and 


310 

Ch. X. Energy Sources of Geochemical Processes 315 
General remarks 515 
Gravitation, cosmic » and atomic energies 316 
Possibility of accumlation Of solar energy in crystalline matter of the 
Earth 319 
Summary 327 
Appendix fT 430 
Appendix 2 331 
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of the accumulation of solar energy by crystalline substance. 
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(MIRA 12:4) 
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(Geochemistry ) 
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AUTHORS: Gerasimovekiy, V. I., Lebedev, V, I, SOV/7-58-6-5/16 
TITLE: On the Strontium ~ Catcium Ratio in Rocks of the Lovozerskiy 


PERIODICAL: Geokhimiya, 1958, Nr 6, pp 553 .. 557 (USSR) 


ABSTRACT; The. authors investigated the nepheline syenites of the 
Lovozerskiy siesyie ‘Kol’ skiy Poluostrov). The Sr and Ca 
content was rlame photometrically determined (oxyacetylene 
torch, double glass monochromatoz. }41z photo multiplier 
Vivel7- rectifier Sil). The massif Was intrusively 
formed in severg) phases and consists of the following 
rocks: i, Complex of Pporphyritic, peecilitic and other 
nepheline syenites; 2, Complex of tujavrites, foyaites 
and urtites; 3. Complex of eudialyte bearing lujavrites 
and porphyritic lujavrites which are in connection with 

the former mentioned, tawites (tavity) and poecilitic 
sodalite syenites; 4, Complex of young dike rocks. Rocks 
of the thrae first mentioned complaxes wera investigated 
(Table 2). Their content is between 0.008 and 1.75% Sro 
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although they have 50Me maxima and Mini 


dagrar). Apart from Ca Sr ig alao Substituted for x, 
Furthermors, Sr ig genetically relateq with Na (Table 3) 
The most important Minerals ara; Lamprophyllite 
Apatite. nordite. lnparite, eudialyte, erikite, 
TOCK, misrocline (analyzed by Vv. A, Moleva), lovocerita, 
Tavestigations Showad the foll 


Owing factge: 

Nepheline Syenites of tha Lovozerskiy wuss 
paratively high Sx/Ca ratio. (0.933 to 0.541), 
Poacilitic Sodalite syenites do not belong ¢ 
intrusion phase ag Poecilitic nepheline gyeni 
frequently assumed, The stront; 

first “omplex) ie higher than 
(second and third complex), fh 
and 5 referancag, 2 of which ar 


ASSOCIATION: Instityt &2o0khimii =: analiticheskoy khimii im. y qT. 
Vernadskogo AN SSSR, Moskva (Institute of Geochemi 
Analytical Chemistry imeni y,q. Vernadskiy as USSR, Moscow) 
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S0V/7-59-1-7/14 
Gerasimovskiy, ¥. I., Lebedev, Y. I. 
- ee ea ee 
On the Distribution of Rubidium and Lithium in the Rocks of 
the Lovozerskiy Massif(O rasprostranenii rubidiya i litiya v 
porodakh Lovozerskago massive) 


Geokhimiya, 1959, Nr 1, pp 60-63 (USSR) 


The distribution of rubidium and lithium in the nepheline 
syenites of the Lovozerskiy Massif (Kola Peninsula) was inves- 
tigated. This intrusion consists of 4 stages containing the 
following rocks: 1) Evenly grained, porphyritic, poikilitic, 
and other varieties of nepheline syenite. 2) Lujavrites, 
foyaitea, and urtites. 3) Eudialitic lujavrites, in connection 
with porphyritic lujavrites, tawites, and poikilitic sodalite 
syenites. 4) Complex of dike-rocks of recent formation. From 
the first complex (miaskitic) 4 samples, from the second con- 
plex (agpaitic) 16 samples, and from the third complex (also 


td 
¥ 


agpaitie) 9 samples were investigated. Na,0, K,0, Li, and 


Ro,0 content were analyzed (fable). Lithium and rubidium 
were photonetrically determined. he amounts vary greatly, 


Rb, 0 between 0.0014 and 0.045%, and Li,0 between C.0004 and 


see 
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S07/7-59-1-7/14 
On the Distribution of Rubidium and Lithium in the Rocks of the Lovozerskiy 
Massif 

0.0320%, This may be explained by the great variations in the 
minerals occurring. There is no direct relation between the 
rubidium and potassium contents or between the lithium and 
magnesium contents. Rubidium and lithium were accumuluted 
towards the end of the magmatic development in the rocks of 
the third stage. Lithiun ayvears as characteristic element. 

of the Lovozerskiy MasBif..Theré arei table and 3 references, 

1 of which is Sovies, 


ASSOCIATION: Institut geokhimii i analiticheskoy khinii in. 
AN SSSR, Moskva 
(Institute of Geochemistry and analytical Chemistry ineni 
Ve. I. Vernadskiy, AS USSR, Moscow) 


VY. I. Vernadskogo 


SUBMITTED; July 29, 1958 
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Lebedev, V. Tew SOV/7-59~6-1/17 


On the Rules of Isomorphism. 1. Distribution of Mg, Fe, Mn, 
Ca, Sr, Ba, Li, K, Rb, and Several Other Elements in Minerals 
Which Are Connected With Processes of Magma Crystallization 


Geokhimiya, 1959, Nr 6, pp 483 - 494 (USSR) 


Considering energy conditions the author found (Ref 8) a law of 
isomorphism basing on rules established by A. Ye. Fersman 

(Ref 14) and others (Ref 15), and which may be briefly ex- 
plained in the following way: at higher temperature the ion 
strengthening the lattice structure and thus increasing energy 
enters the lattice; at lower temperatures also ions of lower 
valence, lower ionization potential etc are admitted which re- 
duce lattice energy. The present paper shows this rule on the 
basis of the experimental results of other authors. A diagram 
is given (Fig 1) from the papers by H. Ramberg and G. De-Vore 
(Refs 16, 17) on the distribution of Mg and Fe in coexisting 
olivines and orthopyroxenes. The characteristic feature of the 
rule mentioned is the fact that at high magnesium contents of 
the melt the olivine crystallizing first contains more magnesium 
than pyroxene which crystallizes later. This may be proved by 
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On the Rules of Isomorphism. 1. Distribution of SOV/7~59-6-1/17 
Mg, Fe, Mn, Ca, Sr, Ba, Li, K, Rb, and Several Other Elements in Minerals 
Which Are Connected With Processes of Magne Crystallization 


comparing the energies of fermation. Further the paper by 

5S. R. Nokkelds and R. L. Mitcheli (Ref 10) is mentioned deal- 
ing with the distribution of gallium, chromium, vanadium, 
molybdenum, lithium, nickel, cobalt, scandium, lead, manga- 
nese, yttrium, lanthanum, strontium, barium, and rubidium in 
the various minerals of the Caledonian deep-seated rock of 
western Scotland (Fig 2). The behavior of the individual ele-~ 
ments is discussed. L. V. Tauscn drew the exactly opposite con- 
clusion herefrom, i.e. isomorphiem in earlier generations will 
be the higher the lower the energy of formation is as a result 
of the entrance of the isomorphous element (Ref 12). The auhtor 
proves that thie conclusion could only hold if oxygen, silicon, 
and aluminum occurred purely as tons, jee. as 02") git and 
AlJ+, The papers by N. V. Belov and A. G. Betekhtin are 
Mentioned. There are 2 figures and 21 references, 1! of which 
are Soviet. : 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet (Leningrad State 
University) 

SUBMITTED: January 21, 1959 
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1 and the mirror Balvanometer M-21, 


In the presence of Sluminum the dried P 


S0V/75~14-3-4/29 


Alkali and Alkaline-ERarth Elements 
by Means of Flame 


oy khimii, 1959, Vol 14, Nr 3, 


alkali- ane alkaline-earth elements 
eiss, microcline etc. a 

tructed. The optic system consists 
the photoelectrical 

(for the visible spectrum) 


The spectral 
» Na - 588.9 me, Rb ~- 780.0 my, 
were determined. The Mineral to 

y hydrogen fluoride, or chloric 
erchlorates 

- and alkaline-earth compounds 
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Alkaline-Earth Elements sov/75-14-3-4/29 


Determination of Alkali and 
pectrophotometry 


in Silicate Rocks by Means of Flame 5 


hloric acid, the aluminun precipitated 
with ammonia. (Table 1 gives the results obtained by this 
method at contemporary presence of Al and Sr). Tables 2 and 
3 presen: the results of the analyses, table 4 gives 4 
comparison with the values found according to other methods. 
The errors in measurement do not exceed 5 - 6 %, The method 
is applicable to minerals containing at least 0.001 % of 
alkali- and alkaline-earth elements. There are 1 figure, 

5 tables, and 48 references, 4 of which are Soviet. 
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Boron isomorphism in silicates. (MIRA 13:10) 


(Boron) (silicates ) (Ie omorphism) 
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SHIROKOV, A.&.; LEBEDEV, V.I.; KOVALEV, K.G. 


Experimental and practical work in interpreting aerial color 
photographs. Geod. 1 kart, no. 11:34-35 4 160. (MIRA 13:12) 
(Photographic interpretation) 
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Bffect of the character of chemical links on the isomorphisn of 
boron in silicates and its behavior fn igneous and other processes 


of crystallization. Vest. 140 15 no e24:28-39 '60. 
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ALIMARIN, I.P.; BILIMOVICH, G.N.; BUSEV, A.I.5 VAYNSHTEXYN, E.Ye.3 VOLYNEIS, 
M.P.; GORYUSHINA, V.G.; DYMOV, A.M.; YELINSON, S.V.; ZVY AGINTSEV , 
0.Ye.3; KOLOSOVA, G.M.; KORCHEMNAYA, Ye.K. ; LEBEDEV, V.1.; HALOFELEVA, 
ae GAs; MELENT'YEV, B.N.;5 NAZARENKO, V.A.; NAZARENKO, I.I.; PETROVA, 1.V.; 
ee POLUEKTOV, N.S.; PONOMAREV, A.I.3 RYABUKHIN, V.A.3; STROGANOVA, N.S.5 
CHERNIKHOV, Yu.A.; VINOGRADOV, A.P., akademik, otv. red.; RYABCHIKOV, 
D.I., doktor khim. nauk, prof., otv. reds; GUS'KOVA, 0., tekhn. red. 


[Methods for the determination and analysis of rare elements] Metody 
opredeleniia i analiza redkikh elementov. Moskva, 1961. 667 pe 
: (MIRA 14:7) 
rs 1, Akadeniya nauk SSSR. Institut geokhimii i analiticheskoy khimii. 
(Metals, Rare and minor) 
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VAYNSHTEYN, E. Ye; LEBEDPV, V.1. 


Recent determinations of Li, Na, K, Rb, Cs, Ca, and Sr in the 


standards W-1 and G-1 by flame photometry. Geokhimila no ae 
at 363 '61. (MIRA 14:5 


1, Institut geokhimii i analiticheskoy khimii imeni V. I. 
Vernadskogo AN SSSR, Moskva. 
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B106/B208 
AUTHOR: Lebedev, V. I. 
TITLES Casium determination in rocks by flare spectroprotometsy 


PERIODICAL: Znucnel analiticheskoy Mhimii, Ve 15, WO6+ Js 1961, 272-274 


TEXT; Since the methed of flemephotowetric deteruination of 107° ~ 10 3 % 
cesium in minerals, described by Ye. 4. Fabrikova (Ref. 43 Pabrikova 

Ye. Ao Zhe analit.khimli .4, 41 (1959)), is not applicatle to the deter 
mination of 107 % Cs in rock samples, the author used for such deter~ 
minations & method previously devised by him (Refe 5% Lebedev Ve Tes 

gh, analit. khimii 14, 283 (1959); Ref. 6; Gerasimovekiy Ve Tes Lebedev 

V. Ie, Geokhimiya No.1, 60 (1959)) for the determination of rubidium. / 


The measuring device consisted of an eir-acetylene purner, @ monochroma~ cy 
YN. 


tor, and 4 photomultiplier (Ref. 5). Potassiua and rubidium considerabl 
increase the emission of cesiun. At comparatively high potassing and 
rubidium contents (K/¢s > 1500-2000) » however, & practically conatant 
emission of cesium takes place. As the concentration ratio K/Cs in rocks 
usually exceeds by far the given value, the cesium determination may be 
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$/075/61/016/993/001 /657 
Cesium determination oo B106/B208 


carried out without preceding addition of potassium salts. High smaunis 
of potassium and rubidium, however, cause 4n intanse background in the 
determination, which is more intense than the emiasion of cesium even in 
the case of small slit widths of the monochromator. Thea background has, 
therefore, to he measured with partisular accuracy, eapecially when 
using monochromatora of low dispersion, The measurements were made in 
three points of the cesium-free standard specimens, and the value of the 
background was calculated from the ratios 


7° ste a 5a fie ana 7° Ji. 3 5 Ve 
ar a i a Oil 


(Fige2). In some deterwinations, en Vct-51 (ISP-51) spectrograph was 
used instead of the monochromator. In this cage, the background yalus 
was considerably lower and could be calculated as the arithmetic méan or 
bee: two measurements on both sides of the analytical line. To detersine the 
cesium content, 1 g of the finely pulverized siliceous rock specimen wag 
wetted with distilled water in 4 platinua dish, and then carefully fumed 
off with 20-25 ml hydrofluoric acid and 1 ml sulfuric acid. By further 
evaporation, the fluorides are completely removed, one wets again with 
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Cesium determination... B106/B208 
The dry residue is heated to slight 


water and evaporates to dryness. 
with iron, aluminum, and part of 


red heat for 1-2 min over & gas flame, 
magnesium and calcium passing into the oxides. The oold residue is mixed 


with 50-70 ml water, 0.5 g ammonium carbonate, and 1-2 drops of 
concentrated ammonia solution, and made up with water to 100 ml in 4 
measuring flask. The content of the flask is filtered after 30-40 min. 
An aliquot of the filtrate is fumed off with nitric acid to remove the 
ammonium salts. fhe residue which contains the alkali salts is dissolved 
in some water, and mixed with methanol or ethanol toa concentration of 
40 %, Thus, the evaporation rate of the solution in theflame and, 48 

a result, the accuracy of the determination are increased, the latter to 
the 2+2.5 fold. Prior to the cesium determination, the contents of 
sodium, potassium and rubidium are measured. The specimens are then 
divided into three groups with <1 %, 1-4 % and 4-10 % potassium according 
to their contents of potassium and rubidium (the potassium content being -——~ 
of major importance). Standard specimens with about the same contents of 
sodium, potassium, rubidium and alcohol, and with the following cesium 
contents are prepared for each of these groups: 0.0; 0.13 0.23 0.53 

1.03 1653 2605 3.0 y/ml. The flame-photometric cesium determination was 
made on the basis of the line Cs 852 mi. The completeness of cesium 
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Cesium determination... B166/B208 


separation by the method described was checked by means of the radioisotope 
cs!37, Cesium losses do not exceed 5 f~. Accuracy and reproducibility of 
the method described were tested on synthetic solutions which had been 
prepared from pure potassium, rubidium, and cesium salts (Table 2); besides, 
several determinations were carried out on the standard specimen G-1 and 
on some other specimens (Table 3). The above method was uged for cesium 
determination in silicates and for the determination of 1+1074..7°1074 I 
rubidium in stony meteorites. There are 2 figures, 3 tables, and 9 
references: 4 Soviet~bloc and 5 non-Soviet-bloc. The two references to 
English-language publications read as follows: Liebenberg C. I., 

Geochim. et Cosmochim. Acta 10, 196 (1956); Ahrens L. H. Quantitative 
Spectrochemical Analysis of Silicates, Pergamon Press, London, 1954. 


ASSOCIATION: Institut geokhimii i analiticheskoy khimii im. 
Vv. I. YVernadskogo AN SSSR, Moskva (Institute of Geochemistry 
and Analytical Chemistry imeni V. I. Vernadskiy AS USSR, 
Moscow) 
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"On the significance of high pressure in metamorphic processes." 


Report presented at the Conference on Chemistry of the Earth's Crust, 
Moscow, 14-19 Mar 63. 
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SOV/76-33-2-17/45 
nov, in. 4., Smakhtin, L. 4., Choporov, 5. Ya., 
Vee ade 


An Investircation Into the To:ermodynamics of Solid Solutions 
of Gold, Silver, and Copper I (Isrledovaniye po termodinanike 
tverdytkh rastvorov zolota s serebrom i med'yu I) 


Zhurnal fizicheskoy khinii, 1959, Vol 73, Wr 2, 
12 - 348 (USSR) 


Because the components of solid solutions heve such an 
exceptionally low vapor pressure investizsetions of the thermo- 
dynamic properties of such solutions by measurenent of the 
partial pressure are very difficult. These measurez nts could 
be facilitated by the use of radioactive isotopes. In this 
paper data are given for the vapor pressure of solid Au, Ag, 
and Cu, since the literature data for the pressure of saturated 
vapor of these metals are very contradictory. Yure metals 
99.9%) and the radioactive isotopes Aut98, ag!10, and cuo4 
were used, The vapor pressure was measured using the effusion 
method of Knudsen and an appropriate apparatus (Fig 1). The 
effusion ssace was produced from molybdenum. From the experi- 
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le, Silvery ond copper t 


mentel dsta on the vapor pressure (Tables 1-3) the following 
equctions were ottained using the aethod of least squsres: 
for Ag in the interval 770-960°C lg pes -14058/T4+8.0550; 
for au xt 620-1050°C lg p = -16016/T+8.6833; for Cu at 
920-1080°C lg p = -17320/T+9.320. The latent hents of snb- 
limetion at susolute zero a iS» were onleulited and the 


following results were obtained: for Ag 67630450 cal/grem atom; 

Au 875204110 eal/grom atom; Cu 809804140 cal/sram atom. aA 
conparicon of the duta oht..ined with thoue of other authors 
eoncerning the pressure of the saturated vapors of solid 

Ag) (Figs 2-4) indicates that the most relinble deta are 

given in the p2,er by Macabe and Birchenall (uakeyb) (Ref 4) 
and in the present paper, while the values found by 

Shudel and Birchenall (Ref 5) are too high and the values 
found by Harteck (Gerte%) (Ref 6), Langauir (Lengnyur) (Ref 7)s 
and An.!%.esmeyanov et al (Ref 6) are too low. The most 
relintle vnlues for liquid Ag were obtained by Fischer 
(Pichor)(Ref 9). Data on the vapor pressure of solid Cu by 

2/3 Hersh (Gersh)(Ref 10), Marchall, Dornte and Norton (Marshal) 
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